reported first noticing these lesions approximately 10 years prior. She also denied any history of oral surgery, facial trauma, and alcohol, tobacco, or recreational drug use. The patient's past medical history was significant for left and right mastectomy for bilateral ductal carcinoma and partial thyroidectomy for microcarcinoma. She received blood transfusions at multiple points during her surgical journey but her current medical regimen included only levothyroxine.
Clinical Findings
Intraoral examination ( Fig. 1 ) revealed generalized multiple white-pink round/oval papules on the patient's lips. She was noted to have a distinct 6 mm × 5 mm × 3 mm papillary lesion on the facial gingiva between teeth #25 and 26 with smaller lesions extending slightly inferiorly to the distal of teeth #27 and 28. Similar small patches of lesions were noted on her contralateral mandibular quadrant. Also noted was a 7 mm × 3 mm white lesion on her right buccal mucosa just superior to the occlusal plane on the distobuccal cusp of tooth #31. In addition, pink papillary growths were found on the palatal gingiva of teeth #1, 2, 3, 6, 7, 9, 10, and 11 ( Fig. 2) along with a similar but white papillary lesion on the attached buccal gingiva of tooth #15 measuring 5 mm × 5 mm × 5 mm. Another 3 mm × 7 mm papillary cluster was noted on the lingual mandibular gingiva near teeth #21 and 22. White gingival tissue was noted on the crest of her #14 edentulous ridge site (Fig. 3) . None of these lesions were removable with gauze. The tongue was otherwise normal, as was the floor of her mouth. Radiographic imaging of the maxillomandibular region was otherwise unremarkable.
Abstract A case of Cowden syndrome (CS) is described in a 34-year-old African American female who reported a history of breast and thyroid malignancies. Clinical examination demonstrated multiple soft, white-pink papules across multiple mucosal surfaces of the oral cavity. Microscopy of the lesions revealed hyperkeratotic surface squamous epithelium with papillomatosis and acanthosis along with elongated rete processes. A genomic polymerase chain reaction direct sequencing using the patient's blood was positive for mutations of the PTEN gene typical of CS.
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History
A 34-year old African American female was referred for evaluation of multiple asymptomatic oral mucosal lesions. She denied the presence of symptoms and
Diagnosis
At the time of biopsy, the papillary lesion on the facial gingiva between teeth #25 and 26 ( Fig. 1 ) was removed in its entirety down to bone to reveal a solid and firm mass of tissue, which in turn lacked signs of foreign bodies within or around the lesion. Microscopy revealed a pebbly papulonodular lesion displaying surface stratified squamous epithelium accompanied by hyperparakeratosis, papillomatosis, acanthosis with elongated broad and slender rete processes, and mild suprapapillary epithelial atrophy (Figs. 4, 5, 6) . Physiologic pigmentation (melanin pigment) was seen in the cytoplasm of the basal keratinocytes. The clinical and histologic features revealed a diagnosis of benign papillary fibroepithelial hyperplasia. For molecular genetic analysis, genomic DNA was extracted from her peripheral blood; polymerase chain reaction direct sequencing of the phosphatase and tensin homolog (PTEN) gene with primers targeting all nine exons and flanking introns was performed. This testing revealed the presence of a mutation in the PTEN gene characteristic of Cowden syndrome (CS) [1] . The lesion was interpreted to clinically and histologically resemble previously reported oral lesions in CS and no further intraoral surgical intervention was recommended or indicated, unless the lesions were to become symptomatic or presented hygienic challenges. The patient was 4 Gingival pebbly papulonodular lesion at low magnification. Surface epithelium demonstrates hyperparakeratosis, irregular acanthosis, papillomatosis, and patchy atrophy. The core of moderatelycellular dense fibrous connective tissue exhibits patchy chronic inflammation referred to her primary medical doctor for genetic evaluation as well as gynecologic, gastrointestinal, and dermatologic follow-ups.
Discussion
Cowden syndrome is a rare, autosomal dominant genetic disorder characterized by profound genodermatosis. While the syndrome is both elusive and difficult to diagnose, its prevalence is estimated at approximately 1 in 250,000 people [2] . It was first described by Costello et al. and later named by Lloyds and Dennis who reported their findings in a woman surnamed Cowden [3] . Its significance arises from its association with colorectal, mammary, thyroidal, and genitourinary cancers. Overall, the lifetime risk of cancer in patients with CS was reported to be at approximately 89% with the largest portion of the patients presenting with breast and/or thyroid carcinomas [4] . CS also remains relevant to dental professionals because of the overwhelming prevalence of hamartomatous oral nodules observed in over 99% of patients [1, 3] . As a result, dentists and oral health practitioners could potentially become a first line of discovery against this affliction. Heck's disease or FEH is a rare, benign proliferation of mucosal surfaces caused primarily by the HPV subtypes 13 and 32 [5] . It typically presents as multifocal, verrucous papules of the labial, lingual, and buccal mucosa which often lacks a relevant family history [6] . Nodules from FEH are pink and non-inflammatory with no notable symptoms other than their bulk which could theoretically hinder the motion of the various oral structures. However, FEH is unlikely in adults over 18 years of age and is strongly associated in patients of Native American or Latino descent, suggesting a genetic predisposition [5, 7] . Some literature reports have linked the expression of the HLA-DR4 leukocyte antigen as a culprit, noting the possible inability of the HLA-DR4 histocompatibility complex molecules to properly bind to certain HPV-13 or 32 viral proteins [6] . Regardless of this connection, the nodules of FEH are most often self-limited with an average lifespan of 18 months. Our patient's ethnicity, age, and the years-long presence of her nodules make a diagnosis of FEH implausible [5] [6] [7] .
Condylomata acuminata (CA) presents as another HPVrelated soft tissue lesion(s) of mucosal epithelia. Also known as "genital warts," CA is described as a reactive growth to infection by HPV subtypes 6 and 11 and may occur as multiple masses that could be nodular or stalky; firm or soft; and pink, brown, or red with ulcerative surfaces. Though they are typically painless, the lesions may be accompanied by itching or discomfort if present near delicate epithelia [8] . Approximately 80-90% of patients with HPV 6 and 11 clear the viruses from their bodies within 2 years, making a consistent, decade-long presentation unlikely except in the setting of extreme immune compromise such as AIDS [9, 10] . Considering the lack of opportunistic infections since the appearance of her nodules many years ago, an underlying infection with HIV is not likely, nor is the presence of persistent, low-risk HPV infection in an otherwise immunocompetent patient.
While AN typically presents as pigmentations of the folded surfaces such as the axilla and the nape, it may also manifest as papillomatous or verrucous patches of oral epithelia [11, 12] . The exact pathophysiology behind AN is debatable-some investigators point to the action of aberrant, tumor-linked growth signaling factors, while others attribute the disease to the increased action of circulating insulin [11] . Interestingly, the condition features strong associations with both diabetes mellitus and cancer-one of the conditions that was experienced by our patient-and was in fact first discovered as a paraneoplastic syndrome in Germany [13] . Epithelial hyperplasia with blunt mucosal projections characteristic of AN also shares significant similarities with the current case, though AN mucosal lesions tend to exhibit flat and velvety architectures rather than a nodular one [14] . In addition, though the patient's history of adenomatous cancers may lend superficial support for a diagnosis of paraneoplastic AN, it is uncommon for thyroid and breast masses to demonstrate associations with this condition, with intra-abdominal malignancies such as gastric adenocarcinoma instigating a bulk of the signature symptoms [15] . The lack of any over-pigmented surfaces within the flexor surfaces also significantly reduces the possibility of a diabetes-induced case of AN.
Unlike the previously described acquired pathologies, Darier's disease (KF) is an inherited autosomal dominant condition characterized by warty papules and plaques in a variety of possible areas including palmar/plantar pits, nail beds, and oral mucosa [16] . It occurs as a result of a mutation in the ATP2A2 gene, which disrupts intracellular calcium transportation and may lead to a breakdown in desmosome-keratin complexes. The current condition is somewhat suggestive of KF because both conditions not only demonstrate similar esthetic qualities but because they are both known to show full penetrance later in life, possibly during teenage years or thereafter [17] . Still, the lack of malodorous lesions as well as scalloping or longitudinal ridging of the nails suggests a non-KF etiology of our specific case [18] . Furthermore, KF patients are often subject to various neuropsychiatric conditions that were not evident in this patient [16, 19] .
Tuberous sclerosis (TS) is another autosomal dominant condition characterized by a large numbers of tumors (such as neurofibromas and angiofibromas) that could originate from anywhere in the body. Patients commonly exhibit multiple thick, firm masses on their skin, central nervous system, heart, kidneys, and gastrointestinal mucosae including the oral epithelia [20] . Clusters of intraoral fibromas are also common with a reported penetrance of approximately 50-69% and may present with enamel pitting of the permanent dentition [20, 21] . The causes of TS have been mapped to the TSC1 and TSC2 genes, which serve as tumor-suppressors that encode for the proteins hamartin and tuberin, respectively. Interestingly, up to two-thirds of TS cases are thought to occur as a result of sporadic genetic mutations, though a mutation of TSC1 or TSC2 must be accompanied by the mutation of one of a number of proto-oncogenes for the actual symptoms to arise [22] . While this may allow for TS emergence in an adult, it is considered a predominantly neurocutaneous disease with unmistakable psychiatric and extra-oral cutaneous manifestations including epilepsy, cognitive impairment, and angiofibroma [21] . In fact, the diagnostic criterion for TS relies upon the presence of several central nervous tumors of the cortical, subependymal, and retinal regions; and a case without neuropsychiatric symptoms would be considered quite unusual.
Multiple endocrine neoplasia encompasses several syndromes defined by tumors of endocrine and epithelial origin. Presentations of MEN are relevant in that most, if not all, variants are associated with hyperplastic tissues of the parathyroid or thyroid glands that could contribute to a history of surgical intervention [23] . In particular, the MEN2B variant may often be diagnosed within the dental setting because of the pervasive mucosal and digestive neurofibromas [24] . Most cases of the MEN2 varieties are thought to arise from a change in the RET proto-oncogene that occurs in the cells of neural crest origin. This, in turn, strongly predisposes the patient to gain-of-function tumors with common co-presentations of hyperparathyroidism from medullary thyroid carcinoma, sympathetic nervous system hyperactivity from pheochromocytoma, and marfanoid habitus from pituitary adenoma [25] . While the oral neurofibromas of the 2B subset may superficially resemble the presentation of the current case, a large physical stature and body weight is unlikely in the backdrop of pheochromocytoma and hyperparathyroidism. Presentation of MEN with only oral neurofibromas without a distinct endocrine disability is also highly improbable. Furthermore, an association between MEN2 and breast cancer remains questionable at best.
Compared to the previously discussed ranges of pathology, SCC exists as a profoundly invasive, acquired entity that consists of over 90% of all head and neck malignancies. SCC traditionally is most closely associated with a concurrent use of tobacco and alcohol products in middle-aged white males. However, newly discovered cases in younger and female patients indicate a virally-induced variant as well, with certain subtypes such as HPV 16 serving as the primary culprits behind these less aggressive forms of SCC [26] . Regardless of the etiology, their metastatic potential dictates that all variants of SCC are capable of producing multi-locale nodules present across various mucosal surfaces. However, numerous metastatic presentations on both sides of the mouth are unusual, likely because of the relative separation of the bilateral venous and lymphatic structures of the lower skull [27] . Furthermore, metastatic diseases with multiple lesions would be considered extremely unlikely without the presence of other telltale signs such as ulcerations, rolled borders, or regional lymphadenopathy.
Like other similar pathologies, the multi-systemic masses found in CS are often attributed to a mutation which resides in the tumor-suppressing properties of the PTEN gene that occurred at the germline level [3] . The PTEN mutation may also be linked to present traits including macrocephaly and large birthweight, which could help spur an earlier diagnosis during the newborn or infantile stages of life [1] . Regardless, any patient with a history of multiple soft tissue hamartomatous masses should be considered for detailed evaluation. These evaluations may result in significantly reduced mortality and morbidity, and should also extend to immediate family members who are often monitored on a lifelong basis.
